from obvious tubercle, but is smaller than the right, the cortex is reduced, the pelvic part increased, and microscopical examination shows very extensive hyaline degeneration of tubules-many have entirely disappeared-only a very small proportion of functioning tubules remain. The degenerated tubules do not give the amyloid reaction with methyl-violet. This patient seems to have lost a very large proportion of renal tissue, approximately two-thirds, without giving evidence of this when tested by these two methods, though clinical appearances suggested the possibility of impaired -renal function. This result is, as Dr. George Graham has pointed out, in close agreement. with the experimental results obtained by Rose Bradford.
Indigo-carmine has been used when it was desired to ascertain the function of each kidney separately, the ureteric effluxes being watched through the cystoscope, and the time of the appearance of the dye noted. This has usually been done without general anaesthesia. In cases in which the excretion of the dye has been seen to be delayed, operation, if carried out, has always proved impaired function.
Conclusions were formed after examination of sixty surgical cases, amongst which were inflammations of the kidney, acute and chronic, renal and ureteric calculus, new growths of the kidney, enlarged prostate and urethral stricture.
These tests were useful and reliable in most cases, but the inference made from them must not be allowed precedence over the judgment passed on clinical signs. THE DISCUSSION ON "THE TESTS  OF RENAL FUNCTION." DURING the Session 1921-22 two meetings of the Section of Urology of the Royal Society of Medicine, under the Presidency of Sir Thomas Horder, were held in order to discuss the value of tests designed to estimate the function of the kidneys in disease of the urinary tract. The discussion was shared by eighteen speakers, of whom eleven were surgeons and two were physicians. The remaining five speakers treated the subject primarily from the point of view of the laboratory worker. The interest of these methods of examination centred mainly round the functioning value of the kidneys in cases of enlarged prostate and in cases of renal disease in which the upper urinary tract was chiefly involved. Many of the tests were combined with others. They may be classified as follows:-
REPORT ON
(1) Urea concentration test.
(2) Estimation of urea in the blood.
(3) Estimation of urea in the urine.
(4) Estimation of sugar in the urine and in the blood.
(5) Estimation of diastase in the urine and in the blood.
(6) Cryoscopic test of the urine and of the blood. (7) Pyelography. (8) Dye excretion by the kidney, after the administration by injection of some colouring matter.
Of these the urea concentration test, the estimation of urea in the blood, pyelography, and dye excretion were considered the most helpful, but absolute reliance could not be placed on any one test.
With regard to the estimation of urea in the urine, we feel that in view of the fact that the greater part of the urea which is ordinarily excreted comes [June 29, 1922. direct from the food, ordinary quantitative estimation of the urea seems to afford little help. In regard to the urine concentration test a useful standard method of performing this seems to be the following:
(1) All fluid is withheld from the patient for six hours before the dose of urea is administered.
(2) 15 grm. of urea in 100 c.c. of water are administered. This quantity may, and perhaps should be, exceeded in certain cases.
(3) The volume of urine which is passed should be measured hourly for three hours.
The administration of the urea may be followed by polyuria. If so, allowance must be made or the test should be repeated. The presence of blood and protein in the urine does not affect the test. Urea concentration varies with the diet, therefore care should be exercised, in making the test, to take the diet into consideration.
The main conclusions reached as to the application of the test are:-
(1) If the urea in the urine at the end of the-first, second, or third hours exceeds 2-5 per cent. the kidneys may be considered to be performing their function adequately.
(2) If it is less than 2'5 per cent., but more than 2 per cent., the kidneys are probably acting adequately, but an additional examination of the urea in the blood is advisable.
(3) If the urea in the urine is below 2 per cent. the kidneys are probably not doing their proper amount of work.
(4) Normal blood urea on hospital diet is 15 to 40 mgr. per cent., and if the concentration of urea-in the urine is above 2 per cent. the urea in the blood would be below 40 mgr. per cent. before the urea is given. This would appear to support the statement which has been made that far too broad a standard of normality is introduced-a statement which is borne out by some of the observations on diastase in the urine, and offers a reason for the preference which clinicians have for clinical tests more or less independent of chemical examination.
Mr. Swift Joly is of opinion that not only must the percentage of urea in the second hour's urine be considered, but the total amount excreted during the second and third hours of collection should also be taken into account.
It will be perhaps convenient here to give Professor MacLean's findings in regard to this test based upon 14,000 cases, the majority of which as he states, were Army cases of nephritis. In the estimation of blood urea he finds that the quantity varies according to age-from 20 mgr. per cent. in young people to 50 mgr. per cent. in older people are normal values: 70 mgr. per cent. in an elderly patient would indicate renal insufficiency. But it is pointed out that the amount of urea in the blood bears a distinct relation to the diet and may therefore only be regarded as an index. With regard to the urea concentration test Professor MacLean thinks that:
(1) The relation of the urea in the urine to the urea in the blood should be considered.
(2) The quantity of urine collected during the second hour shows the maximum concentration. If this is over 2 per cent. the kidneys are probably efficient; if it is in the region of 1 per cent. the kidneys are not efficient.
(3) The quantity of urine passed should not be more than 130 c.c.
With particular regard to the first of these points Professor MacLean suggests a factor: milligrams per cent. of urea in the urine milligrams per cent. of urea in the blood This factor in health varies between 60 and 80, showing a considerable possibility of error, which perhaps helps to explain the overlapping results recorded by others. If the renal condition, according to this observer, has been passed as efficient by the chemist, no death due to renal insufficiency has followed an operation. The deaths that have occurred have resulted from septicsemia, peritonitis and pneumonia. But, as the President remarked, these terminal infections are themselves frequently indicative, though indirectly, of renal insufficiency.
Dr. Geoffrey Evans and Mr. Kenneth Walker both urge strongly that in the presence of existing sepsis satisfactory renal function tests do not exclude risk to life following upon the operation.
Dr.' Marrack gives general confirmation to the statements of Professor MacLean.
Both Professor MacLean and Dr. Marrack are against much value being assigned to the diastase content in the urine and with regard to this point some views may be given. Dr. Harrison states that the diastase in the urine gives no measure of the diastase in the blood. Mr. Girling Ball and Dr. Mackenzie Wallis attach some value to the estimation of the diastase; but, if limited to two tests, they would discard this in favour of the estimation of urea in the blood and the analysis of the relation of sugar in the blood to sugar in the urine. Dr., Mackenzie Wallis states that the diastase test was valuable in the diagnosis and prognosis of Army nephritis. It is probable that we shall have to wait for further results as regards sugar and diastase tests before forming any decision as to their value in indicating renal efficiency.
Mr. Macalpine and Mr. Ogier Ward raised the question of the amount of kidney substance compatible with life and quoted Rose Bradford's experiments in which he removed two-thirds of the total kidney substance in animals which, after this operation, showed no sign of renal inefficiency; whereas when be removed three-quarters of the total kidney substance the animals died, and it was found that they showed excess of urea in the blood. But it appears highly probable that a considerable reduction of renal substance is compatible with good renal function. In such cases we feel that the occurrence of sepsis at the time of, or following, operation may damage the remaining portion of renal substance and therefore put the patient in grave danger.
The following dye-tests were principally favoured:
(1) Phenol-sulphone-phthalein.
(2) Indigo-carmine.
Methylene blue has been quite given up. The excretion of phenol-sulphone-phthalein runs parallel with that of urea and there is, according to Marrack, a similar overlapping of results. Some observers raised objections to the use of phenol dyes in that the presence of blood may vitiate the colour test and that the urine itself is coloured; but it is proposed to get over these difficulties by precipitating the blood with zinc chloride and using urine in the standard colorimeter instead of water. Several observers object to phenol-sulphone-phthalein as it gives uncertain results. They agree that the pre-war article gave better results than that of the present day. Many observers think highly of indigo-carmine.
As regards the results of clinical observation it is felt that an admirable summary of the position is given in Mr. Cyril Nitch's words:
"When a patient has a typical' clayey ' complexion and a 'beefy' tongue, and complains of either thirst or disinclination for food, especially meat, I do not allow any chemical test to influence me in favour of an operation. On the other hand, if the clinical condition is good and the tests are below standard, I should pin my faith to the clinical signs."'
We should prefer to 'ay, as the conclusion drawn from this discussion, that. chemical tests of renal inefficiency indicate a risk in operating, even when clinical signs are favourable. In other words, it would appear that warnings should be heeded, whether given by the clinical condition or by the laboratory tests.
(Signed) THOMAS HORDER.
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